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Block Pivot Table Requirements

• Provide a Horizontal Surface for Block 
Assembly

• Move a Completed Block from the assembly 
area to its position on the detector

• Rotate a Completed Block from a horizontal to 
a vertical position

• Disengage from a Placed Block, Return to 
Assembly area and repeat.

• Specifics are in NOvA note 113
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Block Pivot Table Pivoting
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Block Pivot Table Components

• Detector Assembly Table
• Upper Support Frames
• Lower Support Frame
• Lower Frame Brace
• Pivot Cylinders
• Kneeling Cylinders
• Horizontal Drive Elements
• Rear Table Support
• Pallet
• Rolling Elements
• Rail
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Images of Key Components
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Block Pivot Table Design & Fabrication Process Steps

• Write Requirements Document (Done).
• Develop Conceptual Design (Done).
• Prepare Cost Estimate based on the conceptual design (Done).
• Conduct Internal Review (In-Progress)
• Perform Engineering analysis to size members and develop the final design.  Generate 

engineering notes (in process). Identify and correct any safety or performance hazards.
• Prepare part fabrication drawings and perform the peer review of the engineering notes 

concurrently. (usually performed by one person checking one engineering note). 
• Initiate independent review of the design (usually performed by a committee and 

involves presentations as well as the signed off fabrication drawings and checked 
engineering notes). Identify and correct any safety hazards.

• Fabricate components (includes parts provided by outside vendors and in house shops)
• Assemble components at FNAL to confirm proper fit up, test pivot operation with a 

section of the table, test horizontal drive operation.  Test operating procedure.  Identify 
and correct any safety or performance hazards.

• Disassemble and ship components to far detector location
• Re-assemble and test at far detector. Re-test operating procedure.  Identify and correct 

any safety or performance hazards at the far detector location.
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Component Analysis Status
• Detector Assembly Table

– Deflections when Vertical Due to Cantilevered Block using beam elements
– Local Deflections when Horizontal due to uniform Pressure on Surface, several iterations 

performed (Wands, Lee, Pushka) using solids
– Large Scale deflections modeled using beam elements (Pushka) and solid elements 

(Wands) 
• Upper Support Frames – Static loading Condition to calculate stress and deflections.  

Four iterations performed using solid elements.  Present design is satisfactory but not 
as efficient as it could be.

• Lower Support Frame – One condition, Static loading condition, using solid elements.
• Pivot Cylinders – Loads as a function of extension completed included in TDR.
• Kneeling Cylinders – Only one condition, Static loads determined
• Horizontal Drive Elements – Required drive traction estimated, used to specify the 

hydraulic motor and urethane tire.
• Rear Table Support – Hand calculations used to size members for static loading 

condition based on AISC 9th edition ASD
• Pallet – Beam element analysis completed for local and large scale deflection 

(Pushka) , Repeated with solid elements for same conditions (Lee).  
• Rolling Elements – Hand calculations performed to size elements
• Rail – matched to rolling elements 
• Internal Review Remains In Progress
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Images of Key Components
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Design Status of Key Components

• All Key Components have been modeled.  Geometry is 
understood.

• All Key Components have been thru at least one analysis 
iteration.  The Table and the Upper Supports have received 
multiple analysis iteration.  Nearly all components have been 
shown to be suitable for the intended loads.

• Engineering notes and Analysis note have not yet been written.
• Fabrication drawings have not yet been started.
• Cost estimates have been prepared.  Weldment costs are 

estimated based on the present weights of the parts.  Purchased 
components are based on budget pricing received from 
vendors.
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Assembly at Far Detector

• Step 1:
– Use 10 ton building crane to 

unload the following items off 
a flat bed trailer in loading 
dock area and place on the 
floor in the assembly area:

• Lower  Support Frame (2)
• Lower Brace

– Assembly two lower support 
frames and the lower brace:

– Duration: 2 crew days
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Assembly at Far Detector

• Step 2:
– Use 10 ton crane to unload the 

following items off flat bed 
trailers in loading dock area 
and place on top of the lower 
supports already in the 
assembly area:

• Upper Support Brace
• Kneeling Cylinder

– Assemble to get:
– Duration: 2 crew Days
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Assembly at Far Detector

• Step 3:
– Use 10 ton building crane to 

unload the following items off 
a flat bed trailer in loading 
dock area and place on the 
assembly:

• Rear Table Support
– Get:
– Duration: 1 Crew Day
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Assembly at Far Detector

• Step 4:
– Use 10 ton building 

crane to unload the 
following items off a flat 
bed trailer in loading 
dock area and place on 
the assembly:

• Vertical Dunnage
• Hinge sections of 

table (4)
– Get:
– Duration:  2 crew days
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Assembly at Far Detector

• Step 5:
– Use 10 ton building 

crane to unload the 
following items off a flat 
bed trailer in loading 
dock area and place on 
the assembly:

• Edge sections of 
table (4)

– Weld to Get:
– Duration:  6 Crew Days
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Assembly at Far Detector

• Step 7:
– Connect 

Pivot 
Cylinders

– Duration
– 1 Crew Day
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Assembly at Far Detector

• Step 8:
– Remove 

Dunnage
– Test 

Operation of 
Pivot

– Test 
Horizontal 
Drives

– Install 
Controls

– Duration: 2 
weeks
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Assembly at Far Detector

• Step 9:
– Install 1st

Pallet
– Duration 3 

Crew Days
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Basis of Estimate

• All Structural steel components have cost estimates based on a 
raw cost of steel at $50/cwt.  Cutting cost estimated based of 
recent Minerva plate cutting costs.  Welding quantity take offs 
completed and used to confirm weight based fabrication cost 
estimates are sensible.

• Purchased components (cylinders, hydraulic drives, rollers) 
based on budget quotations from vendors.

• Cost for controls (interlocks, safety) based on catalog pricing 
for hardware.  Engineering estimate for fabrication.

• Costs dominated by steel.
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Basis of Estimate


